We present a crust and mantle velocity structure for the West Iberia passive continental margin derived from a 320-kin-long wide-angle seismic profile acquired in the southern Iberia Abyssal Plain. We observe a 170-kin-wide oceancontinent transition zone which includes a pair of overlapping peridotire ridges and is bounded by 
Introduction
The study of the structure and composition of passive continental margins provides an insight into the Our new data essentially confirm the above velocity structures but, more importantly, provide a detailed and well-constrained velocity structure along the IAM-9 profile. This structure allows the essential characteristics of four distinct zones along the profile to be described. These are, from west to east, oceanic crust, peridotite ridge overlap, transition zone, and thinned continental crust. Our interpretation differs from that of Whirmarsh et al. [1990] in the vicinity of lines 1 and 2.
We draw significant new conclusions about the development of the West Iberia margin from these, and other, data.
Experimental Procedure and Data Processing
Wide-angle seismic data were acquired together with normal incidence multichannel seismic (MCS), surface gravity and surface and deep-towed magnetic data dur- 
Gravity Modeling
The lack of ray coverage through the continental slope ( Figure 14 ) means we cannot model the thickness of the unextended and weakly extended continental crust from the seismic data; this was not the main target of our experiment. To constrain this portion of the model, the P wave velocity model was converted to density and the gravity anomaly was calculated. The calculated anomaly was compared to the surface gravity anomaly recorded during seismic data acquisition and the model boundaries in the seismically unconstrained region were adjusted to give our final velocity model in such a way as to minimize the misfit between the computed and observed gravity anomalies [Miller and Christensen, 1997] ; any highly serpentinized material is therefore buoyant relative to peridotire and may migrate upward along fault planes, so that some is now found above the igneous crust [Francis, 1981] . However, we would expect the igneous layer to produce recognizable magnetic anomalies. An alternative mechanism is that the basement is formed by the serpentinization of exposed mantle peridotite which is then subsequently intruded by the products of decompression melting of underlying, unserpentinized mantle peridotire. The density of peridotite is linearly related to the degree of serpentinization, lying in the range 2.5- Figures 11 and 7) . This model assumes that significant volumes of serpentinized peridotite are not taken above the 500øC stability limit [Toft et al., 1990] when intruded by melt and may not be valid if the thickness of melt intruded is large. The top of the reflective layer in IAM-9 occurs 0.5-1.0 s (1-2 km) below the top of the basement, and this layer may be 0.5s (1 km) thick (Figures 3 and 4) . 
